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Banach [16, 17, 18]
$N$ $E$ Banach $|$ $E$
$E^{*}$ $E$ $y^{*}\in E^{*}$ $x\in E$ $\langle x,y^{*}\}$ $E$ $2^{E^{*}}$
$J$
$J(x)=t\nu^{*}\in E^{*}:\langle x,y^{*}\rangle=\Vert x\Vert^{2}=\Vert y^{*}\Vert^{2}\}$ , $x\in E$ .
$x,y\in E$ $f\in J(y),$ $g\in J(x+y)$
(2.1) 2 $\langle x-y,])\leq\Vert x\Vert^{2}-\Vert y\Vert^{2}$ and $\Vert x+y\Vert^{2}\leq\Vert x\Vert^{2}+2(\gamma,g\rangle$
modulus $\delta$ $\epsilon\in[0,2]$
$\delta(\epsilon)=\inf\{1-\Vert x+y\Vert:\Vert x\Vert\leq 1, \Vert y\Vert\leq 1, \Vert x-y\Vert\geq\epsilon\}$
[0,2] [0,1] $\epsilon>0$ $\delta(\epsilon)>0$ Banach $E$
$\Vert x\Vert=\Vert y\Vert=1$ $\Vert x-y\Vert>0$ $x,y\in E$ $\Vert x+y\Vert/2<1$
$\epsilon\geq 0,$ $r>0,$ $\lambda\in[0,1]$ $x,y\in E$ $\Vert x\Vert\leq r,$ $\Vert y\Vert\leq r$ ,
$\Vert x-y\Vert\geq\epsilon$
(2.2) $\Vert\lambda x+(1-\lambda)y\Vert\leq r(1-2\lambda(1-\lambda)\delta(\frac{\epsilon}{r}))$
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Banach $E$
$S(E)=\{x\in E$ : $\Vert x\Vert=1\}$ $S(E)$ $x,y$ $tarrow 0$
$(\Vert x+ty\Vert/t)$ $E$ G\^ateaux , $E$
$y\in S(E)$ $(\Vert x+ty\Vert/t)$ $x\in S(E)$ $E$
G\^ateaux $x\in S(E)$ $(\Vert x+ty\Vert/t)$ $y\in S(E)$
$E$ Fr\’echet G\^ateaux $J$
G\^ateaux $J$ $E$ norm to weak*
Fre’chet $J$ norm to norm Banach
$C$ Banach $E$ $C$ $E$ $T$ $x,y\in C$ $||$ Tx-Ty $\Vert\leq\Vert x-y\Vert$




Theorem 3.1 (Browder [3]). $C$ Banach $E$ $T$ $C$ $E$
$C$ $\{x_{n}\}$ $z\in C$ $\{\Vert x_{n}-Tx_{n}\Vert\}$ $0$ $Tz=z$
Bruck
Theorem 3.2 (Bmck [5]). $E$ Banach $C$ $E$ $\{A_{n}\}$ $A_{n}$ :
$Carrow E$ $\bigcap_{n}F(A_{n})\neq\phi$ $\{\beta_{n}\}$ $\beta_{n}\in(0,1),$ $\sum_{n}\beta_{n}=1$
$B= \sum_{n}\beta_{n}A_{n}$ , $B$ $F(B)= \bigcap_{n}F(A_{n})$ $C$
$C$ $\{A_{k}\}_{k=1}^{n}$ $(0,1)$ $\{\beta_{k}\}_{k=1}^{n}$ $\sum_{k=1}^{n}\beta_{k}=1$
kn$=1F(A_{k})\neq\phi$ $B= \sum_{k=1}^{n}\beta_{k}A_{k}$ $B$ $F(T)= \bigcap_{k=1}^{n}F(A_{k})$ $C$
$C$ Banach $E$ $\{A_{n}\}$ $C$ $E$
n $F(A_{n})\neq\emptyset$ $\{A_{n}\}$ $\{B_{n}\}$ $\{\beta_{n}\}$ $(0,1)$
(3.1) $\Sigma_{n=1}^{\infty}\beta_{n}=1$ .





(3.4) $\Sigma_{n=1}^{\infty}\beta_{n}=1$ , $\Sigma_{n=1}^{\infty}\Sigma_{k=n+1}^{\infty}\beta_{k}<\infty$.
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$n\in N$ $\beta_{n}=1/2^{n}$ $\{\beta_{n}\}$ (3.4) $(0,1)$
$\circ$
$\{B_{n}\}$ Aoyama, Kimura, Takahashi and Toyoda[1] Example
, $\{B_{n}\}$ Bruck Theorem32
Takahashi[15] W-mapping
$\{B_{n}\}$ (ABT)-sequence with $\{\beta_{n}\}$ and $\{A_{n}\},$ $B$ (ABT)-mapping with $\{\beta_{n}\}$ and $\{A_{n}\}$
$\{B_{n}\}$ $B$ Theorem32 $B_{n}$ $B$ $C$
$\bigcap_{n}F(A_{n})=\bigcap_{n}F(B_{n})=F(B)$ $A_{n}$ $C$ $C$ $B_{n}$ $B$
$\{u_{n}\}$ $C$
(3.5) $\lim_{narrow\infty}\Vert Bu_{n}-B_{n}u_{n}\Vert=0$ and $\lim_{narrow\infty}\Vert B_{n+1}u_{n}-B_{n}u_{n}\Vert=0$.
$\{\beta_{n}\}$ (3.4) $(0,1)$
(3.6) $\sum_{n=1}^{\infty}\Vert B_{n+1}u_{n}-B_{n}u_{n}\Vert<\infty$ .
2008 9 ( 1998) [14]




Theorem 3.3 (Bruck [7]). $E$ Banach $C$ $E$ $N(C)$ $C$
$C$
$\lim_{narrow\infty}$ $\sup_{y\in C,T\in N(C)}\{\Vert\frac{1}{n+1}\sum_{j=0}^{n}T^{j}y-T$ $\frac{1}{n+1}\sum_{j=0}^{n}T^{\dot{J}}y)\Vert\}=0$.
Lemma , Mann type
type Mann type






Theorem 3.5 (Bruck [6]). $C$ Banach $E$ $[0,\infty)$
$\gamma$ $7(0)=0$ $C$ $D$ $E$ $T$
$\gamma(\Vert\lambda Tx+(1-\lambda)Ty-T(\lambda x+(1-\lambda)y\Vert)\leq\Vert x-y\Vert-\Vert Tx-Ty\Vert$
$x,y\in D$ $\lambda\in[0,1]$
4.






Theorem 4.1 (Reich [12]; Takahashi and Kim [19]). $E$ Frechet Banach
$C$ $E$ $\{T_{1}, T_{2}, \ldots\}$ $C$ $C$ n$\infty=lF(T_{n})\neq\emptyset$
$x\in C$ $n\in N$ $S_{n}=T_{n}T_{n-1}\cdots T_{1}$ ; $1^{\overline{CO}\{S_{m}x}$
$m\geq n\}\cap U$ $U=$ n$\infty=1F(T_{n})$
Remark 1. Reich Reich [12]
Takahashi
and Kim[19] Takahashi and Kim
’Frechet ’ ’norm to norm ’
[16]
2
$E$ norm to norm $J$ Banach $C$
$E$ , $\{T_{n}\}$ nF(Tn) $\neq\phi$ , $C$ $C$ $D$ nF(Tn)
$\{S_{n}\}$ $C$ $C$
Main result Lemma
$x\in C$ $n,l\in N$ $U_{n}^{n}x=T_{n}x,$ $V_{n}^{n}x=S_{n}x$ $U_{n}^{n+l}$ $V_{n}^{n+l}$
(4.1) $U_{n}^{n+l}x=T_{n+l}U_{n}^{n+l-1}x$ and $V_{n}^{n+l}x=S_{n+l}V_{n}^{n+l-1}x$
$U_{0}=V_{0}=I$ $U_{n}=U_{1}^{n}$ , $V..=V_{1}^{n}$ $I$
iterative scheme $u_{1}=x_{0}\in C$ $n\in N$
(4.2) $u_{n+}i=S_{n}u_{n}=S_{n}\cdots S|x_{0}=V_{n}x_{0}$
$C$ $\{u_{n}\}$ $\{\alpha_{n}\}$ $[0,1)$ $n\in N$ $\{T_{\alpha_{n}}\}$ $\{S_{(k}\}$
$x\in C$
$T_{\alpha_{r}}x=\alpha_{n}x+([-\alpha_{n})T_{n}x$ and $S_{\alpha_{n}}x=\alpha_{\eta}x+(1-\alpha_{n})S_{n}x$
$S_{\alpha_{\eta}}$ $C$ $C$ nF(Tn) $=\cap$nF( )
$\{T_{\alpha_{\hslash}}\}$ $\{S_{\alpha_{n}}\}$ $\{U_{n}\},$ $\{U_{n}^{n+l}\},$ $\{V_{n}\},$ $\{V_{n}^{n+l}\}$ $\{U_{\alpha_{n}}\},$ $\{U_{\alpha_{n}}^{k+l}\},$ $\{V_{\alpha_{n}}\}$ ,
$\{V_{\%}^{\alpha_{n+l}}\}$






(KTT) $\sum_{n=1}^{\infty}\Vert S_{n}y-y\Vert<\infty$ for any $y\in D$
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(KTT)-sequence with $\{T_{n}\}$ and $D$ $D= \bigcap_{n}F(T_{n})$ (KTT)-sequence with $\{T_{n}\}$
$x0\in C,$ $v0\in D$ $M=\Sigma_{n=1}^{\infty}\Vert S_{n}v_{0}-v_{0}\Vert<\infty$ $C_{0}=\{x\in C:\Vert x-v_{0}\Vert\leq\Vert x_{0}-v_{0}\Vert\}$ ,
$C_{M}=\{x\in C:\Vert x-v_{0}\Vert\leq\Vert x_{0}-v_{0}\Vert+M\},$ $C_{b}=\{x\in C:\Vert x-v0\Vert\leq\Vert x0-v_{0}\Vert+2M\},$ $F_{M}=D\cap C_{M}$
Lemma 4.2. $E$ norm to norm $J$ Banach $C$ $E$
, $\{T_{n}\}$ $\bigcap_{n}F(T_{n})\neq\phi$ $C$ $C$ $x_{0}\in C$ $D$ $\bigcap_{n}F(T_{n})$
$\{S_{n}\}$ $(KTT)$ -sequence with $\{T_{n}\}$ and $D$ $y\in D$ $\circ$ $n\in N$
$y_{n}+[=S_{n}y$
(1) $\sum_{n=1}^{\infty}\Vert y_{n}-y\Vert<\infty$ , (2) $\sum_{n=1}^{\infty}\Vert y-S_{n}y_{n}\Vert<\infty$ , (3) $\sum_{n=1}^{\infty}\Vert y_{n}-S_{n}y_{n}\Vert<\infty$.
Ptoof. $\{S_{n}\}$ (KTT)-sequence with $\{T_{n}\}$ and $D$
$\Sigma_{n=1}^{\infty}\Vert y_{n}-y\Vert=\Sigma_{n=1}^{\infty}\Vert S_{n}y-y\Vert<\infty$ .
(1)
$\Vert y-S_{n}y_{n}\Vert\leq\Vert y-S_{n}y\Vert+\Vert S_{n}y-S_{n}y_{n}\Vert\leq\Vert y-y_{n+1}\Vert+\Vert y-y_{n}\Vert$ ,
$\Vert y_{n}-S_{n}y_{n}\Vert\leq\Vert y_{n}-y\Vert+\Vert y-S_{n}y_{n}||$ .
(2) (3)
Lemma 4.3. $E,$ $C,$ $\{T_{n}\},$ $D$ $\{S_{n}\}$ Lemma42 $x\in C$ $y\in D$ $c\geq 0$
$\{||V_{n}x-y||\}$ $c$
Proof.
$\Vert V_{n}x-y\Vert=\Vert S_{n}V_{n-1}x-S_{n}y\Vert+\Vert S_{n}y-y\Vert\leq\Vert V_{n-1}x-y\Vert+\Vert S_{n}y-y\Vert$
Lemma 4.2(1) Tan and Xu Lemma34
Lemma 4.4. $E,$ $C,$ $\{T_{n}\},$ $D$ $\{S_{n}\}$ Lemma42 $y\in D$ $n\in N$ $y_{n}+i=S_{n}y$
$\epsilon>0$ $n_{0}\in N$ $n>n_{0}$ $l\in N$ $\Vert V_{n}^{n+l}y_{n}-y\Vert<\epsilon$
Proof. Lemma4.2 , $n,l\in N$
$\Vert V_{n}^{n+l}y_{n}-y\Vert\leq\Vert S_{n+l}V_{n}^{n+l-1}y_{n}-S_{n+l}y\Vert+\Vert S_{n+l}y-y\Vert\leq\Vert V_{n}^{n+l-1}y_{n}-y\Vert+\Vert S_{n+l}y-y\Vert$
$\leq\Vert V_{n}^{n}y_{n}-y\Vert+\Sigma_{j=1}^{l}\Vert S_{n+j}y-y\Vert\leq\Vert S_{n}y_{n}-y\Vert+\Sigma_{j=1}^{l}\Vert S_{n+j}y-y\Vert$
$narrow\infty$ $0$
Lemma 4.5. $E,$ $C,$ $\{T_{n}\}\prime D$ $\{S_{n}\}$ Lemma42 $x0\in C,$ $v0\in D$ $n,l\in N$
(1) $V_{n}^{n+l}(C_{0})\subset C_{M}$ , and (2) $V_{n}^{n+l}(C_{M})\subset C_{b}$ .
Proof. $C0$ $C_{M}$ $x\in C0$ $\Vert x-v0\Vert\leq\Vert x0-v0\Vert$ $x\in C_{M}$ $\Vert x-v0\Vert\leq\Vert x0-v0\Vert+M$
$v_{0}\in D$ $M= \sum_{n=1}^{\infty}\Vert S_{n}v_{0}-v_{0}\Vert<\infty$ Lemma42 $x\in C_{M}$
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$\Vert V_{n}^{n+l}x-v_{0}\Vert\leq\Vert S_{n+l}V_{n}^{n+l-1}x-S_{n+l}v_{0}\Vert+\Vert S_{n+l}v_{0}-v_{0}\Vert$
$\leq\Vert V_{n}^{n+l-1}x-v_{0}\Vert+\Vert S_{n+l}v_{0}-v_{0}\Vert\leq\Vert V_{n}^{n}x-v_{0}\Vert+\Sigma_{j=1}^{l}\Vert S_{n+j}v_{0}-v_{0}\Vert$
$\leq\Vert S_{n}x-v_{0}\Vert+\Sigma_{j=1}^{l}\Vert S_{n+j}v_{0}-v_{0}\Vert\leq\Vert x-v_{0}\Vert+\Sigma_{j=0}^{l}\Vert S_{n+j}v_{0}-v_{0}\Vert\leq\Vert x-v_{0}\Vert+M$
Lemma 4.6. E. $C,$ $\{T_{n}\},$ $D$ $\{S_{n}\}$ Lemma4.2 $\{\alpha_{n}\}$ $[0,1)$
$\{S_{k}\}$ $(K\Gamma\Gamma)$-sequence with $\{T_{n}\}$ and $D$ o
Proof $\{S_{n}\}$ (KTT)-sequence with $\{T_{n}\}$ and $D$ $\bigcap_{n}F(T_{\alpha_{r}})=\bigcap_{n}F(T_{n})$
$u \in\bigcap_{n}F(T_{\alpha_{n}})=\bigcap_{n}F(T_{n})$ $n\in N$
$S_{\alpha_{n}}u-u=(\alpha_{n}u+(1-\alpha_{n})S_{n}u)-(\alpha_{n}u+(1-\alpha_{n})u)=(1-\alpha_{n})(S_{n}u-u)$,
$\{S_{\alpha_{n}}\}$ (KTT)-sequence with $\{T_{n}\}$ and $D$ $\circ$
Remark 2. $E,$ $C,$ $\{T_{n}\},$ $D$ $\{S_{n}\}$ Lemma4.2 $\{S_{n}\}$ (KTT)-sequence with
$\{T_{n}\}$ and $D$ Lemma 4.6 $\{S_{\alpha_{n}}\}$ (KTT)-sequence with $\{T_{n}\}$ and $D$ $x0\in C,$ $v0\in D$
$C_{M}$ $F_{M}=D\cap C_{M}\neq\phi$ $T_{n}$ $C_{M}$ $C_{M}$
$\circ$ Lemma45 $S_{n},$ $S_{\alpha_{r}},$ $V_{n}^{n+l}$ $V_{(4}^{\alpha_{n+\prime}}$ $C_{M}$ $C_{b}$
$\{u_{n}\}$ iterative scheme(4.2) (4.3) $\{u_{n}\}$ $C_{M}$
$C_{M}$
Tan and Xu Lemma43 $u\in D$ $\{\Vert u_{n}-u\Vert\}$
$c\geq 0$ Mann type
Main result Reich Theorem4.1 1
Theorem 4.7 (Takahashi and Takeuchi). $E$ norm to norm J Banach
$C$ $E$ , $\{T_{n}\}$ $\bigcap_{n}F(T_{n})\neq\phi$ $C$ $C$
$x_{0}\in C$ $D$ $\bigcap_{n}F(T_{n})$
$\circ$ {Sn} $(KTT)$-sequence with $\{T_{n}\}$ and $D$
$u_{1}=x0\in C$ $\{u_{n}\}$ $n\in N$ (4.2).$\cdot$
$u_{n+1}=S_{n}u_{n}=S_{n}\cdots S_{1}x_{0}=V_{n}x_{0}$
$C$
$\{u_{n_{i}(k)}\}$ $\{u_{n_{j}(k)}\}$ $D$ $w$ $v$ $\{u_{n}\}$
$w=v$
Proof. $k\in N$ $n_{J}(k)>n_{i}(k)$ $\lambda\in(0,1),$ $n\in N$
$v_{n+1}=S_{n}v,$ $w_{n+1}=S_{n}w$ $\epsilon>0$
$\{u_{n}\}$ $J$ norm to norm
$\Vert(v-w)+\lambda_{0}(u_{n}-v)-(v-w)\Vert<\delta$ $\Rightarrow$ $\Vert u_{n+l}-u_{n}\Vert\Vert J(v-w+\lambda_{(}(u_{n}-v))-J(v-w)\Vert<\epsilon 2$.





(4.4) $|\langle u_{n+l}-u_{n},J(v-w+\lambda_{0}(u_{n}-v))\rangle-\langle u_{n+l}-u_{n},J(v-w)\rangle|$
$\leq\Vert u_{n+l}-u_{n}\Vert\Vert J(v-w+\lambda_{4}(u_{n}-v))-J(v-w)\Vert<\epsilon/2$
$\tau$ Lemma 4.3, Lemma 4.4 Theorem35 $l\in N$
(4.5) $\gamma(\Vert V_{n}^{n+l}(\lambda V_{n-1}x_{0}+(1-\lambda)v_{n})-(\lambda V_{n}^{n+l}V_{n-1}x_{0}+(1-\lambda)V_{n}^{n+l}v_{n})\Vert)$
$\leq\Vert V_{n-1}x_{0}-v_{n}\Vert-\Vert V_{n}^{n+l}V_{n-1}x_{0}-V_{n}^{n+l}v_{n}\Vert$
$\leq\Vert V_{n-1}x_{0}-v\Vert+\Vert v-v_{n}\Vert-(\Vert V_{n+l}x_{0}-v\Vert-\Vert v-V_{n}^{n+l}v_{n}\Vert)arrow 0$ $( narrow\infty )$
7 Theorem35 $\gamma$ Lemma44 $\epsilon_{1}>0$
$n$ $l\in N$
(4.6) $\Vert V_{n}^{n+l}(\lambda V_{n-1}x_{0}+(1-\lambda)v_{n})-(\lambda V_{n}^{n+l}V_{n-1}x_{0}+(1-\lambda)V_{n}^{n+l}v_{n})\Vert\leq\epsilon_{1}/4$,




$\leq\Vert\lambda V_{n}^{n+l}V_{n-1}x_{0}+(1-\lambda)V_{n}^{n+l}v_{n}-V_{n}^{n+l}w_{n}\Vert+\Vert v-V_{n}^{n+l}v_{n}\Vert+\Vert w-V_{n}^{n+l}w_{n}\Vert$
$\leq\Vert\lambda V_{n}^{n+l}V_{n-1}x_{0}+(1-\lambda)V_{n}^{n+l}v_{n}-V_{n}^{n+l}(\lambda V_{n-1}x_{0}+(1-\lambda)v_{n})\Vert$
$+\Vert V_{n}^{n+l}(\lambda V_{n-1}x_{0}+(1-\lambda)v_{n})-V_{n}^{n+l}w_{n}\Vert+\Vert v-V_{n}^{n+l}v_{n}\Vert+\Vert w-V_{n}^{n+l}w_{n}\Vert$
$\leq\Vert(\lambda V_{n-1}x_{0}+(1-\lambda)v_{n})-w_{n}\Vert+\epsilon_{1}/2$
$\leq\Vert\lambda V_{n-1}x_{0}+(1-\lambda)v-w\Vert+\Vert v-v_{n}\Vert+\Vert w-w_{n}\Vert+\epsilon_{1}2$
$\leq\Vert\lambda V_{n-1}x_{0}+(1-\lambda)v-w\Vert+\epsilon_{1}$ .
$a$ $b$ $a^{2}-b^{2}=(a-b)(a+b)$ $\{u_{n}\}$
$\epsilon_{2}>0$
$n$ $l\in N$




$\epsilon 2>\langle u_{n+l}-u_{n},J(v-w+\lambda_{0}(u_{n}-v))\}\geq\langle u_{n+l}-u_{n},J(v-w)\rangle-\epsilon\prime 2$ .
$\epsilon>0$ $n\in N$ $l\in N$
$\langle u_{n+l}-u_{n},J(v-w)\rangle<\epsilon$
$k\in N$ $n_{j}(k)>n_{i}(k)$ $k\in N$
$\langle u_{n_{j}(k)}-u_{n_{i}(k)},J(v-w)\}<\epsilon$










Lemma 4.8. $E$ norm to norm $J$ Banach $C$ $E$
$0<a\leq b<1$ $\{\alpha_{n}\}$ $[a,b]$ $\{c_{n}\}$ $c_{n}\geq 0$ $0$




$(l)$ $u\in E$ $c>0$ $\{\Vert u_{n}-u\Vert\}$ $c$ $\{\alpha_{n}’\}$ $[a, 1]$
$n\in N$
$\Vert u_{n+1}-u\Vert\leq\alpha_{n}’\Vert\alpha_{n}(u_{n}-u)+(1-\alpha_{n})(B_{n}u_{n}-u)\Vert+(1-\alpha_{n}’)\Vert u_{n}-u\Vert+c_{n}$
$\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$ ,
(2) $u\in E$ $c>0$ $\{\Vert u_{n}-u\Vert\}$ $c$ $\lim_{narrow\infty}\Vert A_{n}u_{n}-B_{n}u_{n}\Vert=0$
$\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$ ,
(3) $n_{n}F(B_{n})\neq\phi$ $\sum_{n=1}^{\infty}\Vert A_{n}u_{n}-B_{n}u_{n}\Vert<\infty$ $\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$
Proof(1) $\{\alpha_{n}\}$ $\{\Vert u_{n}-u\Vert\}$ $n\in N$ $l_{1}<$
$(1-\alpha_{n})$ $C/2<||u$. $-u||<l_{2}$ $l_{1}>0,1_{2}>0$ $E$ modulus
$\delta$
$\Vert u_{n+1}-u||\leq\alpha_{n}^{l}\Vert\alpha_{n}(u_{n}-u)+(1-\alpha_{n})(B_{n}u_{n}-u)\Vert+(1-\alpha_{n})’\Vert u_{n}-u\Vert+c_{n}$
$\leq\alpha_{n}\Vert u_{n}-u\Vert’(1-2\alpha_{n}(1-\alpha_{n})\delta(\frac{\Vert B_{n}u_{n}-u_{n}\Vert}{l_{2}}))+(1-\alpha_{n})\Vert u_{n}-u\Vert’+c_{n}$ .
$0 \leq 2al_{1}(\frac{c}{2})\delta(\frac{\Vert B_{n}u_{n}-u_{n}\Vert}{l_{2}})$
$\leq 2\alpha_{\acute{n}}\alpha_{n}(1-\alpha_{n})\Vert u_{n}-u\Vert\delta(\frac{\Vert B_{n}u_{n}-u_{n}\Vert}{l_{2}})\leq\Vert u_{n}-u\Vert-\Vert u_{n+1}-u\Vert+c_{n}$




$n\in N$ $\alpha_{n}’=1,$ $c_{n}=\Vert A_{n}u_{n}-B_{\iota}u_{n}\Vert$ (1) , $\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$
$A_{n}=B_{n}$ $\{\Vert A_{n}u_{n}-u_{n}\Vert\}$ $0$ (3) $u \in\bigcap_{n}F(B_{n})$
$\Vert u_{n+1}-u\Vert\leq\alpha_{n}\Vert u_{n}-u\Vert+(1-\alpha_{n})\Vert B_{n}u_{n}-u\Vert+(1-\alpha_{n})\Vert A_{n}u_{n}-B_{n}u_{n}\Vert$
$\leq\Vert u_{n}-u\Vert+\Vert A_{n}u_{n}-B_{n}u_{n}\Vert$
Lemma34 $c\geq 0$ $\{\Vert u_{n}-u\Vert\}$ $c$
$c=0$ $c>0$ $0$
(2) $\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$
Fukhar-Ud-Din [8]
Theorem 4.9. $E$ norm to norm $J$ Banach $C$ $E$
$\{W_{n}\}$ $\{Y_{n}\}$ $D=( \bigcap_{n}F(W_{n}))\cap(\bigcap_{n}F(Y_{n}))\neq\phi$ $C$ $C$
$\{r_{n}\}$ $\{s_{n}\}$ (3. 1) $(0,1)$ $\{A_{n}\}$ (AB$T$)-sequence with $\{r_{n}\}$ and
$\{W_{n}\}$ $\{B_{n}\}$ $(ABT)$-sequence with $\{s_{n}\}$ and $\{Y_{n}\}$ $\{\alpha_{n}\},$ $\{\beta_{n}\}$ $\{\gamma_{n}\}$ $\{\alpha_{n}’\},$ $\{\beta_{n}’\}$ $\{\gamma_{n}’\}$ $[0,1]$
$0<a\leq\alpha_{n},$ $a\leq\alpha_{n}+\gamma_{n}\leq b<1,$ $\alpha_{n}+\beta_{n}+\gamma_{n}=1,\sum_{n=1}^{\infty}\gamma_{n}<\infty$ ,
$0<a\leq\alpha_{n}’,$ $a\leq\alpha_{n}’+\gamma_{n}’\leq b<1,$ $\alpha_{n}’+\beta_{n}’+\gamma_{n}’=1,\sum_{n=1}^{\infty}\gamma_{n}’<\infty$ .
$\{d_{n}\}$ $\{e_{n}\}$ $C$ $u_{1}=x_{0}\in C$ $n\in N$
$w_{n}=\alpha_{n}’u_{n}+\beta_{n}’B_{n}u_{n}+\gamma_{n},e_{n}$’ $u_{n+1}=\alpha_{n}u_{n}+\beta_{n}A_{n}w_{n}+\gamma_{n}d_{n}$
$C$ $\{u_{n}\}$ $\{u_{n}\}$ $( \bigcap_{n}F(W_{n}))\cap(\bigcap_{n}F(Y_{n}))$
$P_{i}$.oof. C $C$ $T_{n}$ $T_{n}=A_{n}$ $\{A_{n}\}$ $\{B_{n}\}$ $D \subset\bigcap_{n}F(T_{n})=$
$\bigcap_{n}F(A_{n})=\bigcap_{n}F(W_{n})$ $D=( \bigcap_{n}F(A_{n}))\cap(\bigcap_{n}F(B_{n}))$ $1-\alpha_{n}=\beta_{n}+\gamma_{n}$ $n\in N$
$=\beta_{n}/(1-\alpha_{n})$ $1-\delta_{n}=1-\beta_{n}’(1-\alpha_{n})=(\beta_{n}+\gamma_{n}-\beta_{n})/(1-\alpha_{n})=\gamma_{n}’(1-\alpha_{n})$
$u_{n+1}=\alpha_{n}u_{n}+(1-\alpha_{n})(\delta_{\eta}A_{n}w_{n}+(1-\delta_{\eta})d_{n})$
$n\in N$ $C$ $C$ $L_{n}$ $x\in C$
(4.9) $L_{n}x=\alpha_{n}’x+\beta_{n}’B_{n}x-\vdash\gamma_{n}’e_{n}$ and $S_{n}x=\delta_{\gamma}A_{n}L_{n}x+(1-\delta_{n})d_{n}$.
$u_{n+1}=\alpha_{n}u_{n}+(1-\alpha_{n})S_{n}u_{n}$ $u \in D=(\bigcap_{n}F(A_{n}))\cap(\bigcap_{n}F(B_{n}))$
$\Vert L_{n}u-u\Vert=\Vert(\alpha_{n}’u+\beta_{n}’B_{n}u+\gamma_{n}’e_{n})-u\Vert=\gamma_{n}’||e_{n}-u\Vert$,
$\Vert A_{n}L_{n}u-u\Vert=\Vert A_{n}L_{n}u-A_{n}u\Vert\leq\Vert L_{n}u-u\Vert=\gamma_{n}’\Vert e_{n}-u\Vert$,
$\Vert S_{n}u-u\Vert=\delta_{n}\Vert A_{n}L_{n}u-u\Vert+(1-\delta_{n})\Vert d_{n}-u\Vert$
$\leq\gamma_{n}’\Vert e_{n}-u\Vert+(1-\ )\Vert d_{n}-u\Vert$ .
$\Sigma_{n=1}^{\infty}(1-\delta_{n})\leq\Sigma_{n=1}^{\infty}\gamma_{n}/(1-b)<\infty$ . $\{d_{n}\}$ $\{e_{n}\}$
$\Sigma_{n=1}^{\infty}\Vert S_{n}u-u\Vert<\infty$ $\{S_{n}\}$ $\{S_{\alpha},\}$ Lemma 46 (KTT)-sequences with $\{T_{n}\}$
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and $D$ Lemma45 $\{u_{n}\}$ $\{L_{n}u_{n}\}=\{w_{n}\},$ $\{A_{n}w_{n}\}$ ,
$\{A_{n}u_{n}\}$ $\{B_{n}u_{n}\}$ $u\in D$ Lemma 4.3 Remark2 $c\geq 0$ $\{\Vert u_{n}-u\Vert\}$
$c$ $c=0$ $c>0$
$\{\Vert A_{n}u_{n}-u_{n}\Vert\}$ $\{||B_{n}u_{n}-u_{n}\Vert\}$ $0$ $\{\Vert u_{n}-u\Vert\}$ $c>0$
$\{\Vert S_{n}u_{n}-u_{n}\Vert\}$ $0$ , $u_{n+1}=\alpha_{n}u_{n}+(1-\alpha_{n})S_{n}u_{n}$ Lemma48(2)
$w_{n}=\alpha_{n}’u_{n}+(\beta_{n}’+\gamma_{n}’)B_{n}u_{n}+\gamma_{n}’(e_{n}-B_{n}u_{n})$, $u_{n+1}=\alpha_{n}u_{n}+(\beta_{n}+\gamma_{n})A_{n}w_{n}+\gamma_{n}(d_{n}-A_{n}w_{n})$
$\Vert A_{n}w_{n}-u\Vert=\Vert A_{n}w_{n}-A_{n}u\Vert\leq\Vert w_{n}-u\Vert$
$\leq\Vert\alpha_{n}’(u_{n}-u)+(1-\alpha_{n}’)(B_{n}u_{n}-u)\Vert+\gamma_{n}’\Vert e_{n}-B_{n}u_{n}\Vert$
$\Vert u_{n+1}-u\Vert\leq\alpha_{n}\Vert u_{n}-u\Vert+(1-\alpha_{n})\Vert A_{n}w_{n}-u\Vert+\gamma_{n}\Vert d_{n}-A_{n}w_{n}\Vert$
$\leq(1-\alpha_{n})\Vert\alpha_{n}’(u_{n}-u)+(1-\alpha_{n}’)(B_{n}u_{n}-u)\Vert+\alpha_{n}\Vert u_{n}-u\Vert$
$+(1-\alpha_{n})\gamma_{n}’\Vert e_{n}-B_{n}u_{n}\Vert+\gamma_{n}\Vert d_{n}-A_{n}w_{n}\Vert$
2 Lemma48(1) $\{\Vert B_{n}u_{n}-u_{n}\Vert\}$ $0$
(4.9)
$\Vert A_{n}u_{n}-S_{n}u_{n}\Vert=\Vert A_{n}u_{n}-\delta_{7}A_{n}w_{n}-(1-\delta_{7})d_{n}\Vert\leq h\Vert u_{n}-w_{n}\Vert+([-h)\Vert A_{n}u_{n}-d_{n}\Vert$,
$\Vert w_{n}-u_{n}\Vert\leq\beta_{n}’\Vert B_{n}u_{n}-u_{n}\Vert+\gamma_{n}’\Vert e_{n}-u_{n}\Vert$ .
$\Vert A_{n}u_{n}-u_{n}\Vert$ $\leq\Vert A_{n}u_{n}-S_{n}u_{n}\Vert+\Vert S_{n}u_{n}-u_{n}\Vert$
$\leq\ \beta_{n}’\Vert B_{n}u_{n}-u_{n}\Vert+h\gamma_{n}’\Vert e_{n}-u_{n}\Vert+(1-a)\Vert A_{n}u_{n}-d_{n}\Vert+\Vert S_{n}u_{n}-u_{n}\Vert$
$\leq\Vert B_{n}u_{n}-u_{n}\Vert+\Vert S_{n}u_{n}-u_{n}\Vert+\gamma_{n}’\Vert e_{n}-u_{n}\Vert+(1-\delta_{n})\Vert A_{n}u_{n}-d_{n}\Vertarrow 0$
$\{\Vert A_{n}u_{n}-u_{n}\Vert\}$ $0$
$A$ (ABT)-mapping with $\{r_{n}\}$ and $\{W_{n}\},$ $B$ (ABT)-mapping with $\{s_{n}\}$ and $\{Y_{n}\}$ $\{u_{n}\}$
$A$
$\Vert Au_{n}-u_{n}\Vert\leq\Vert Au_{n}-A_{n}u_{n}\Vert+\Vert A_{n}u_{n}-u_{n}\Vertarrow 0$ $($ $narrow\infty$ $)$
$\{\Vert Au_{n}-u_{n}\Vert\}$ $0$ $\{\Vert Bu_{n}-u_{n}\Vert\}$ $0$ $F(A)=$
$\bigcap_{n}F(A_{n})=F(W_{n}),$ $F(B)= \bigcap_{n}F(B_{n})=F(Y_{n})$ $D=F(A) \cap F(B)\subset\bigcap_{n}F(T_{n})$ $\{u_{n}\}$
$C$ $\lim_{narrow\infty}\Vert Au_{n}-u_{n}\Vert=0,$ $\lim_{narrow\infty}\Vert Bu_{n}-u_{n}\Vert=0$ Theorem3. 1
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